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1. PURPOSE. This circular describes the standards for design, installation,
and mai ntenance of low visibility taxiway |ighting systens, including taxiway
centerline lights, stop bars, runway guard lights, and cl earance bars.

2. CANCELLATIONS. Advisory G rcular (AC) 150/5340-19, Taxiway Centerline
Lighting System dated Novenber 14, 1968, is cancell ed.

3. PRINCIPAL CHANGES. The contents of AC 150/5340-19 have been incor porat ed
herein and revi sed according to the follow ng principal changes:

a. The visibility limt for the closer spacing of taxiway centerline
lights was raised from1,000 ft (304 m) RVRto 1,200 ft (365 m
RVR

b. Taxi way centerline lights may be installed on the runway for

“normal ” taxi exits and for taxiways crossing runways for
operations below 1,200 ft (365 m) RVR

C. Modi fied the color of taxiway centerline lights for runway exits to
be alternating green and yellow to the hol di ng position.

d. Addition of installation criteria for the taxiway intersection
centerline light.

e. Recogni zed a taxiway centerline |ighting system design based on a
base and conduit systemw th one |ight per transfornmer.

f. Yel | ow cl earance bars, previously known as hold bars, would no
| onger be allowed at runway hol di ng positions.

g. The | oad curves for the primary and secondary cabl e have been
normal i zed with those contained in AC 150/ 5340-24, Runway and
Taxi way Edge Lighting System

4. APPLICATION. The standards contai ned herein are reconmended by the
Federal Aviation Adm nistration (FAA) in all applications involving airport
devel opnent of this nature. The standards are an acceptable neans for
conpliance with Code of Federal Regul ations 14 CFR Part 139, Certification and
Qperations: Land Airports Serving Certain Air Carriers. The use of these
standards is mandatory for airport projects receiving Federal funds under the
ai rport grant assistance program and the passenger facility charge program

5. METRIC UNITS. To pronmpote an orderly transition to the nmetric system
both English and nmetric units are included in the standards. The netric
conversions may not be exact equivalents and, until there is an official

changeover to the metric system the English units will govern.
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1. | NTRODUCTI ON.  Taxi way centerline lights, runway guard lights (RG&Ss),
stop bars, and cl earance bars are designed to facilitate taxiing during
low visibility conditions.

a. Taxi way Centerline lights. Taxiway centerline lights provide tax
gui dance between the runway and apron areas.

b. Runway CGuard Lights. RGs provide a distinctive warning to anyone
approachi ng the runway hol ding position that they are about to
enter an active runway. It is recomended that RGs not be

operated when the associated runway is closed to | anding and
t akeof f operati ons.

C. Stop Bars. Stop bars provide a distinctive “stop” signal to anyone
approaching an active low visibility runway. Controlled stop bars
are used to permt access to the active runway. Uncontrolled stop
bars protect the active runway at certain taxi ways which are not
intended as entry points. Stop bars are required for operations
bel ow 600 feet (183 nm) Runway Visual Range (RVR) at illum nated
t axi ways whi ch provide access to the active runway.

d. Cl earance Bars. Cearance bars serve two purposes:

(1) In low visibility, clearance bars warn pilots and vehicle
drivers that they are approaching a hold point (other than a
runway hol ding position). They are installed at designated
hol d points on the taxiway for operations bel ow 600 feet
(183 m RVR

(2) At night and in inclenent weather, clearance bars warn pilots
and vehicle drivers that they are approaching an intersecting
taxi way. They are generally installed at taxiway
i ntersections where the taxiway centerline |lights do not
follow the taxiway curve, as depicted in Appendi x 2,

Figure 1, and taxiway edge lights are not installed.

2. | MPLEMENTATION CRITERIA. It is recomended that airports served by
scheduled Air Carriers authorized to conduct operations when the
visibility is less than 1,200 feet (365 m RVR install the various |ow
visibility Iighting systens according to the criteria contained in
AC 120-57, Surface Movenent Gui dance and Control System (SMZCS).

In addition, taxiway centerline lights and runway guard |ights should be
installed where a taxiing problemexists. Such problens include, but
are not limted to, the follow ng

a. Runway I ncursions. Runway guard |lights should be installed at
t axi way/ runway i ntersections which require enhanced visibility of
t he runway hol di ng position

b. Conpl ex Taxiway Configurations. Taxiway centerline |ights should
be installed instead of blue taxiway edge |ights where better
gui dance i s needed for conpl ex taxiway configurations.

C. Apron Areas. Taxiway centerline lights should be installed in
apron areas where other lighting nmay cause confusion to taxiing or
par ki ng operations.

3.  TAXIVAY CENTERLI NE LI GHTI NG SYSTEM CONFI GURATI ON.
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a. Ceneral. The taxiway centerline lighting systemconsists of single
i n-pavenent lights installed along the taxiway centerline in a
straight Iine on straight portions, on the centerline of curved
portions, and al ong designated taxiing paths in portions of
runways, ramp, and apron areas. See AC 120-57 for criteria on the
application of taxiway centerline |lighting systens bel ow 1,200 feet

(365 M RVR
b. Col or- Codi ng. Taxiway centerline |lights which are visible to
persons exiting the runway (“lead-off” lights) are color-coded to

warn pilots and vehicle drivers that they are within the runway
safety area or ILS/M.S critical area, whichever is nore
restrictive. Alternate green and yellow lights are installed
(beginning with green) fromthe runway centerline to one |ight
position beyond the runway hol ding position or ILS/ M.S critical
area hol ding position, whichever is nost critical. If this would
result in an odd nunmber of color-coded lights, the first two

taxi way centerline lights on the runway should be green. Taxiway
centerline lights which cross a runway are col or-coded fromthe
runway centerline to one position beyond the runway hol di ng
position or ILS/MS critical area holding position, whichever is
nmost critical. The first yellow light nmay be one position before
or one position beyond the runway centerline to avoid having two
adj acent lights of the sane color, as shown in Appendi x 2,

Figure 2. Al other taxiway centerline lights are green

C. Longi tudi nal Spacing. The lights are spaced |ongitudinally as
described in Table 1 for m ni num aut hori zed operati ons above and

bel ow 1,200 feet (365 M RVR Allow a tol erance of +10 percent of
t he | ongi tudi nal spacing specified to avoi d undesirable spots such
as rigid pavenment construction joints. Locate taxiway centerline
lights on the designated centerline of taxiing paths wherever

possi ble. Displace centerline lights laterally a maxi numof 2 feet
(0.6 m where necessary to avoid construction joints or other
undesirable spots. Apply this lateral tolerance consistently to
avoi d abrupt and noticeabl e changes in guidance; i.e., no
"zigzaggi ng" fromone side of the centerline to the other
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Table 1. Longitudi nal D nmensions

AC 150/ 5340- 28

Centerline Curved Areas
Radi us

Maxi mum Longi t udi nal Spaci ng

1,200 Feet (365 m
RVR and Above

Below I, 200
Feet (365 nm) RVR

75 ft (23 m to 399 ft (121 m
400 ft (122 m) to 1199 ft (364 m
1200 ft (365 nm) to Straight

Acute Angle Exits
(See Appendi x 2, Figure 3)

25 ft (7 m

50 ft (15 m)
*100 ft (30 m

50 ft (15 m)

12.5 ft (4 m
25 (7 m

*50 ft (15 m)
50 ft (15 )

* Short straight taxiway segnents may require shorter spacing in
accordance with Paragraph 3h.

d. Acute Angle Exits. For acute angle exits,
of f” lights begin 200 feet

taxi way centerline "l ead
(60 m prior to the point of curvature

of the designated taxiway path as shown in Appendix 2, Figure 3.

The row of taxiway centerline lights may be of fset

up to 2 feet

(.6 mM laterally on either side of the taxiway centerline marKking,
but should not be installed closer than 2 feet

runway centerline |ights.

(.6 M to the row of

e. Taxi way/ Runway | ntersections G her Than Acute Angle Exits. For

these exits, taxiway centerline “lead of f”

[ights begin at the

poi nt of curvature on the runway if the runway has approach or
departure mni nunms bel ow 1,200 ft (365 m RVR
lights should not be installed before the point of curvature on the

runway because it would erode the visua
angle exits and other exits.)

i n Appendi x 2, Figure 4b,
bel ow 1,200 ft (365 n) RVR O herw se,

“lead on” nor “lead off”
confines of the runway.
to, and dead-ends into,

Furt her,
t he runway,

(Extra “lead off”

di stinction between acute

Simlarly, taxiway centerline “l|ead
on” lights extend to the point of curvature on the runway, as shown

nearest the runway should be installed 150 feet

centerline of the runway where “l ong-bodi ed”

f. Taxi ways Crossing a Runway.

if the runway has departure m ni muns
neither taxiway centerline
lights should be installed within the

if the taxiway is perpendicul ar
the taxiway centerline |ight
(46 m fromthe
aircraft are invol ved.

Taxi way centerline |lights should

continue across a runway if they are installed on a designated | ow
visibility taxi route for operations below 1,200 ft (365 m RVR, in
accordance with AC 120-57. Oherwi se, taxiway centerline lights
shoul d not extend into the confines of the runway.

Taxi ways Crossing Anot her Taxiway. Continue taxiway centerline
[ighting across the intersection when a taxiway intersects and
crosses another taxiway. |If the fillets at a taxiway intersection
meet the design criteria of AC 150/5300-13, Airport Design, and the
taxi way centerline markings follow the taxiway curves in accordance
wi th AC 150/5340-1, Standards for Airport Markings, then taxiway
centerline lights should be installed as shown in Appendix 2,
Figure 5. Oherw se, they should be installed as shown in Appendi x
2, Figure 1. In the latter case, and if clearance bars are not
installed in accordance with Paragraph 7a, a single taxiway
intersection centerline |light should be installed near the




AC 150/ 5340- 28 XXI XX XX

intersection of the taxiway centerline markings, in line w th other
taxi way centerline lights. The taxiway intersection centerline
light should be an L-852E, except that if the intersection lies on
a designated low visibility taxi route in accordance with

AC 120-57, an L-852F should be used.

h. Short Strai ght Taxi way Segnments. There should be a m ni mnum of four
taxiway centerline lights installed on short straight taxiway
segnent s.

i Oientation of Light Beamfor Taxiway Centerline Lights. Taxiway
centerline lights should be oriented as follows with a horizonta

t ol erance of #1°.

(1) On Straight Portions. On all straight portions of taxiway
centerlines, the axis of the |light beam should be parallel to
the centerline of the taxiing path.

(2) On Curved Portions (Excluding Acute Angle Exits) with
Standard Fillets. Oient the axes of the two beans of

bidirectional lights parallel to the tangent of the nearest
poi nt of the curve designated as the true centerline of the
taxi way path. Oient the axis of a unidirectional |ight beam

so that it is "toed-in" to intersect the centerline at a
poi nt approxi mately equal to four tines the spacing of lights
on the curved portion. Measure this spacing along the chord
of the curve. See Appendix 2, Figure 5.

(3) On Curved Portions (Excluding Acute Angle Exits) w th Non-
Standard Fillets. See Appendix 2, Figure 1, for orientation
and configuration of bidirectional and unidirectiona
fixtures for taxiway intersections, taxiways crossing a
taxi way or a runway, and taxiway curves.

(4) Acute Angle Exits. Oient the axis of a unidirectional I|ight
beamso that it is “toed-in” to intersect the centerline at a
poi nt approxi mately equal to four tines the spacing of lights
on the curved portion. Measure this spacing along the chord
of the curve. Oient the axes of the two beans of
bidirectional lights parallel to the tangent of the nearest
poi nt of the curve designated as the true centerline of the

taxiing path with a tol erance of %1/2°.

j- Suppl ement al Edge Lights and Retroreflective Markers.
In accordance with AC 120-57, taxiway centerline lights are
suppl enented with taxiway edge lights at all curves and turns al ong
designated taxi routes for operations bel ow 600 feet (183 m RVR
For higher visibilities, where taxiway edge |ights are not
installed, taxiway centerline lighting should be supplenmented wth
retroreflective markers installed adjacent to the taxiway edge on
paved fillets and on curves of radii |ess than 800 feet (224 m
(rmeasured to the taxiway centerline). Space retroreflective
markers in accordance with the requirenments of Advisory G rcular
150/ 5340- 24, Runway and Taxi way Edge Lighting System Suppl enent a
retroreflective markers may be used in ranp areas.

4. RUNVAY GUARD LI GHT CONFI GURATI ON.

a. Ceneral. Elevated and in-pavenent runway guard |lights (RGsS) serve
t he sane purpose and are not nornmally both installed at the sane
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runway hol di ng position. However, if snow could obscure in-
paverent RGs, it may be advantageous to also install elevated
RG.s. Each elevated RG fixture consists of two alternately

illum nated, unidirectional yellow lights. |In-pavenment RGAs
consist of a row of alternately illum nated unidirectional yellow
lights. Refer to AC 120-57 for criteria on the application of RGSs
bel ow 1,200 feet (365 mM RVR

Location of In-Pavement Runway Guard Lights. |[In-pavemrent RGLs are
centered on an inmaginary line which is parallel to, and 2 feet

(.6 m from the holding side of the runway hol ding position
mar ki ng, as shown in Appendix 2, Figure 6. The lights may vary
fromthis imaginary line up to 2 inches (5 cm in a direction

per pendi cul ar to the hol di ng position marking. Holding position
mar ki ng | ocations are described in FAA AC 150/5340-1. If a
conflict with rigid pavenent joints occurs, both the runway hol ding
position marking and the RGs may be noved away fromthe runway the
m ni mum di stance required to resolve the conflict. |If other
mar ki ngs (e.g., geographical position markings) are installed, they
shoul d be noved as well.

(1) Lateral Spacing - Preferred Method. The |lights are spaced
across the entire taxiway, including fillets, holding bays,

etc., on intervals of 9 feet, 10 inches (3 n), %2 inches

(5 cm, center-to-center, as shown in Appendix 2, Figure 6.
The lights are spaced in relation to a reference fixture
which is installed in-line (longitudinally) with existing or
pl anned taxiway centerline |lights. However, it is not

i ntended that the reference fixture replace a taxiway
centerline light. [If a conflict between the reference
fixture and a centerline light occurs, the reference fixture
may take the place of an existing centerline |light and a new
centerline light should be installed in accordance with the
criteria in Paragraph 3c. |[If the holding position marking is
intersected by nultiple taxiway centerline markings, the
reference fixture should be set at the centerline which is
normal |y used nost often. A fixture whose outboard edge
falls at a point less than 2 feet (.6 m) fromthe defined
edge of the taxiway (outboard edge of the taxiway marking)

may be omtted. Individual fixtures may be noved laterally a
maxi mum of %1 foot (.3 m in order to avoid undesirable
spots, i.e. conduit, etc.
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Not e: Ceneral ly, undesirable spots nust be avoided by a tota
of 2 feet (.6 m. |If this cannot be nmet by follow ng the

af orementioned 1 foot (.3 nm allowance, then the bel ow
alternate nethod should be used.

(2) Lateral Spacing - Alternate Method. The followi ng alternate
met hod of spacing the lights should be followed if it is not
possible to neet the preferred nethod specified in Paragraph
4b(1). The lights are spaced across the entire taxiway,
including fillets, holding bays, etc. |If it is possible to
meet 4b(1l) by allowing the reference fixture to be noved any
anmount laterally, then that nethod shoul d be used.

O herwi se, the lights should be spaced as uniformy as
possi ble with a m ni num spacing of 8 feet (2.4 n) and a
maxi mum of 13 feet (4 m.

C. Light Beam Oientation for |n-Pavenent Runway Quard Lights. The
L- 868 bases for in-pavenent runway guard |lights should be installed
such that a line through one pair of bolt holes on opposite sides
of the base is parallel to the runway hol di ng position marking.
Each fixture is installed so that the |light beamfaces away from
the runway and i s perpendicular to the runway hol ding position

marking within a tol erance of x1°. For sonme pavenent
configurations, it may be necessary to orient the lights at sone
angle to the marking. To acconplish this, install a 12 bolt-hole
base using the above procedure. While using six of the twelve
bolts at a tinme, the light fixtures nmay then be adjusted 30 degrees
left or right as needed. See Appendix 2, Figure 7 for typica
exanpl es.

d. Location of Elevated Runway Guard Lights. Elevated RGs are
collocated with the runway hol di ng position marking and are
normal Iy installed on each side of the taxiway. Ceneral ly,
el evated runway guard |lights should be | ocated as close as
practical to the taxiway edge to maxim ze their conspicuity. The
di stance fromthe defined taxiway edge to the near side of an
installed |ight fixture should be 10 to 17 feet (3 to 5 m. 1In
order to avoid undesirable spots, the RG may be noved up to
10 feet (3 m farther fromthe runway, but may not be noved toward
the runway, as shown in Appendix 2, Figure 8. If a stop bar is
installed at the runway hol ding position, the elevated RG shoul d
be |l ocated at least 3 feet, 6 inches (1 m outboard of the el evated
stop bar light. The RG should not be located so as to interfere
with the readability of the runway hol ding position sign.

e. Light Beam Oientation for El evated Runway Guard Lights. RGLs
shoul d be oriented to naximze the visibility of the light by
pilots of aircraft approaching the runway hol ding position. In
general, the orientation should be specified by the design engi neer
to aimthe center of the Iight beamtoward the aircraft cockpit,
when the aircraft is between 150 feet (45 n) and 200 feet (60 m
fromthe hol ding position, along the predom nant taxi path to the
hol di ng position. The vertical aimng angle should be set between
5 degrees and 10 degrees above the horizontal. The designer should
specify aimng of the Iights such that the steady burning intensity
at all view ng positions between 150 feet (45 n) and 200 feet
(60 mMm fromthe holding position is at |east 300 cd when operated
at the highest intensity step. (Refer to AC 150/5345-46,

Speci fication for Runway and Taxi way Light Fixtures, for
specifications for the light intensity and beanmspread of the L-804
RG fixture.) |If these criteria cannot be nmet for all taxi paths
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to the hol ding position, consideration should be given to the use
of multiple fixtures ainmed to adequately cover the different taxi
pat hs, the use of in-pavenent fixtures to increase the view ng
coverage, or aimng the single fixtures on each side of the holding
position to optimze the illum nation of the predom nant taxi path.

5. STOP BAR CONFI GURATI ON.

a.

Ceneral. A stop bar consists of a row of unidirectional in-
pavement red lights and an elevated red |ight on each side of the
taxi way. Refer to AC 120-57 for criteria on the application of
stop bars below 1,200 feet (365 m) RVR

Location of In-Pavenent Stop Bar Lights. |n-pavenent stop bar
[ights are centered on an inmaginary line which is parallel to, and
2 feet (.6 m from the holding side of the runway hol ding position
mar ki ng, as shown in Appendix 2, Figure 6. The lights may vary
fromthis imaginary line up to 2 inches (5 cm in a direction

per pendi cul ar to the hol di ng position marking. Holding position
mar ki ng | ocations are described in FAA AC 150/5340-1, Standards for
Airport Markings. |If a conflict with rigid pavenment joints occurs,
both the runway hol ding position marking and the stop bar lights
may be noved away fromthe runway the mni num di stance required to
resolve the conflict. |If other markings (e.g., geographica
position markings) are installed, they should be noved as well.

(1) Lateral Spacing - Preferred Method. The |lights are spaced
across the entire taxiway, including fillets, holding bays,

etc., on intervals of 9 feet, 10 inches (3 n), %2 inches

(5 cm, center-to-center, as shown in Appendix 2, Figure 6.
The lights are spaced in relation to a reference fixture
which is installed in-line (longitudinally) with existing or
pl anned taxiway centerline |lights. However, it is not

i ntended that the reference fixture replace a taxiway
centerline light. [If a conflict between the reference
fixture and a centerline light occurs, the reference fixture
may take the place of an existing centerline |light and a new
centerline light should be installed in accordance with the
criteria in paragraph 3c. |If the holding position marking is
intersected by nultiple taxiway centerline markings, the
reference fixture should be set at the centerline which is
used nost. A fixture whose outboard edge falls at a point
less than 2 feet (.6 m) fromthe defined edge of the taxiway
(out board edge of the taxiway marking) may be omtted.

I ndi vi dual fixtures may be noved laterally a nmaxi mum of

+1 foot (.3 m in order to avoid undesirable spots, i.e.
conduit, etc. Note: Cenerally, undesirable spots nmust be
avoided by a total of 2 feet (.6 m. |If this cannot be net

by follow ng the aforenentioned 1 foot (.3 m all owance,
then the below alternate nmethod shoul d be used.

(2) Lateral Spacing - Alternate Method. The following alternate
met hod of spacing the lights should be followed if it is not
possible to neet the preferred nethod specified in Paragraph
5b(1). The lights are spaced across the entire taxiway,
including fillets, holding bays, etc. |If it is possible to
meet 5b(1l) by allowing the reference fixture to be noved any
anmount laterally, then that nmethod shoul d be used.

O herwi se, the lights should be spaced as uniformy as
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possi ble with a m ni num spacing of 8 feet (2.4 n) and a
maxi mum of 13 feet (4 m.

C. Light Beam Oientation for |In-Pavenent Stop Bar Lights. The L-3868
bases for in-pavenent stop bar lights should be installed such that
a line through one pair of bolt holes on opposite sides of the base
is parallel to the runway hol ding position marking. Each fixture
is installed so that the axis of the |light beamfaces away fromthe

runway and i s perpendicular to the marking with a tol erance of =z1°.
In sone instances, it may be necessary to aimthe lights at sone
angle to the marking. To acconplish this, install a 12 bolt-hole
base using the above procedure. While using six of the twelve
bolts at a tinme, the light fixtures nmay then be adjusted 30 degrees
left or right as needed. See Appendix 2, Figure 7 for typica
exanpl es.

d. Location of Elevated Stop Bar Lights. Elevated stop bar lights are
installed in-line with the in-pavenment stop bar lights on each side
of the taxiway. Elevated stop bar lights are located in line with
i n-pavenent stop bar lights, not nore than 10 feet (3 m fromthe
defined edge of the taxiway. For airports that perform any snow
renoval operations, if taxiway edge lights are present, the
el evated stop bar light should not be installed closer to the
taxi way edge than the line of taxiway edge lights. This is to help
prevent the el evated stop bar light frombeing struck by snow
renoval equipnent. In order to avoid conflicts with taxiway edge
lights or undesirable spots, the elevated stop bar lights may be
nmoved up to 10 feet (3 n) farther fromthe runway, but may not be
nmoved toward the runway.

e. Light Beam Oientation for Elevated Stop Bar Lights. Elevated stop
bar lights should be oriented to maxim ze the observability of the
light by pilots of aircraft approaching the runway hol ding
position. In general, the orientation should be specified by the
design engineer to aimthe axis of the light beamtoward the
aircraft cockpit, when the aircraft is between 120 feet (37 m and
170 feet (52 m) fromthe holding position, along the predom nant
taxi path to the holding position. The vertical aimng angle
shoul d be set between 5 degrees and 10 degrees above the
hori zontal . The designer should specify aimng of the Iights such
that the axis of the |light beanms intersect the prinmary taxiway
centerline between 120 feet (37 m and 170 feet (52 m fromthe
hol di ng position

6. COVBI NATI ON | N- PAVEMENT STOP BAR AND RUNWAY GUARD LI GHTS. At the option
of the airport, conbination in-pavenent stop bar and RG |ights may be
installed in Iieu of standard in-pavenment stop bar fixtures. This
option is provided to allow for the provision of in-pavenent RGs above
1,200 feet (365 M RVR and a stop bar below 1,200 feet (365 n) RVR for a
given location. (A typical application includes taxiways >150 feet
(46 m wide which Iie on a designated low visibility taxi route for
operations bel ow 600 feet (183 m) RVR ) The circuit should be designed
so that the yellow and red |ights cannot both be "on" at the sane tine.
Conbi nation stop bar/RLG fixtures are installed in the sane | ocation and
with the same |ight beamorientation as in-pavenent stop bars. Refer to
AC 120-57 for further criteria on the application of conbination stop
bar/ RGs bel ow 1, 200 feet (365 n) RVR

7. CLEARANCE BAR CONFI GURATI ON.
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Ceneral . A clearance bar consists of a row of three in-pavenent
yellow lights to indicate a low visibility hold point. The
fixtures are normally unidirectional but may be bidirectiona
dependi ng upon whether the hold point is intended to be used in one
or two directions. Refer to AC 120-57 for criteria on the
application of clearance bars below 1,200 feet (365 m) RVR

In addition, with the bel ow exceptions, clearance bars are
installed (without regard to visibility) at a taxiway intersection
wi th non-standard fillets or where the taxiway centerline lights do
not follow the taxiway curve, as depicted in Appendix 2, Figure 1
Cl earance bars installed for this purpose consist of unidirectiona
fixtures.

(1) Cl earance bars may be omtted if taxiway edge lights are
installed at the intersection in accordance with
AC 150/ 5340-24, current edition

(2) Cl earance bars at a “T” or “+” taxiway/taxiway intersection
may be substituted with an omidirectional yellow taxiway
intersection light (L-852E or F, as appropriate) installed at

the intersection of the centerline markings if the angle, q,
between the centerlines of any two adjacent segnents of the

paverment is: 80 degrees £ q £ 100 degrees.

(3) The cl earance bar located on an exit taxiway may be om tted
if it would be |ocated before or within 200 feet (61 m
beyond a runway hol ding position (as viewed while exiting the
runway) .

Location of a Cearance Bar Installed at a Low Visibility Hold
Point. A lowvisibility hold point consists of a taxiway/taxiway
hol di ng position marking, a geographic position marking, and a

cl earance bar. However, hold points are not necessarily | ocated at
t axi way/taxi way intersections. In-pavenent clearance bar |ights
are centered on an imaginary line which is parallel to, and 2 feet
(.6 mMm from the holding side of the taxiway/taxiway hol ding
position marking, as shown in Appendix 2, Figure 9. The lights may
vary fromthis imaginary line up to 2 inches (5 cm

(perpendicular to the holding position marking). |If a conflict
occurs with rigid pavenent joints or other undesirable spots, the

t axi way/ t axi way hol di ng position marki ng, geographic position
mar ki ng, and the clearance bar may all be noved | ongitudinally any
anount necessary to resolve the conflict. However, if the hold
point is located at a taxiway/taxiway intersection, the

af orementi oned itenms should all be noved away fromthe intersecting
taxi way the m ni num necessary to resolve the conflict. If a
conflict occurs between the center fixture in the clearance bar and
a centerline light, the center fixture may take the place of an
existing centerline Iight, and a new centerline |ight should be
installed in accordance with the criteria in paragraph 3c.

Location of a Cearance Bar Installed at a Taxiway Intersection

A clearance bar installed at a taxiway intersection is located in
accordance with the criteria in Paragraph 7b if that |ocation is
establ i shed as a hold point and taxiway/taxiway hol di ng position
mar ki ngs are present. Qherw se, the clearance bar should be

| ocated in the same manner as if the holding position marking were
present. This allows roomfor the possible future installation of
t he mar ki ng.
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Not e:  Taxi way/taxiway hol ding position marking |locations are
described in FAA AC 150/5340-1, Standards for Airport Markings.

(1) Lateral Spacing. The center light of the clearance bar is
installed in-line with existing or planned taxiway centerline
lights. The two rermaining lights are installed outboard of
the center fixture on 5-foot (1.5 m intervals, center-to-
center, as shown in Appendix 2, Figure 1, C earance Bar
Detail. The outboard fixtures nay be noved |laterally a

maxi mum of %1 foot (.3 m in order to avoid undesirable
spots, i.e. conduit, etc.

Light Beam Oientation for Cearance Bars. The axis of the Iight
beam for each fixture should be parallel to the centerline of the

designated taxiway path with a tol erance of =z1°.

DESI GN

a.

Ceneral. The installation of in-pavenent L-868 |ight bases and
conduit should be done, if possible, while the pavenent is under
construction or when an overlay is made. Installation of |ight
bases after paving is very costly and requires a | engthy shutdown
of the taxiway or runway.

Layout. A design drawi ng should be devel oped prior to
construction, which shows the dinmensional |ayout of each lighting
systemto be installed. Correlate this design with current airport
drawings to utilize available ducts and utilities and to avoid
conflict with existing or planned facilities.

I n- Pavenrent Light Fixtures and Electrical Cables. Design each
i n-pavenent lighting systemfor one of the conditions |isted bel ow

(1) Newrigid pavenents and new fl exi bl e pavenents. Taxi way
centerline lighting and cl earance bar systens installed in new
pavenent shoul d be designed for installation on L-868 bases
with one L-830 isolation transformer provided for each |ight
fixture. Cable is run through conduit between |ight fixtures.

Use of a base and conduit systemw |l reduce downtinme and
repair costs when the underground circuits require
mai nt enance.

The preferred installation nethod for in-pavenent RGs and
stop bars requires local control devices to be installed near
the edge of the taxiway with No. 10 AW wires run through
conduit or saw kerfs to each light fixture. This is to allow
qui ck and easy access to the local control devices in the
event of a control unit failure. |In-pavenent RGs and stop
bars should either: 1) be direct-nmounted fixtures with wire
connections nmade in L-869 junction boxes or, 2) be installed
on shal | ow L-868 bases with wire connections nmade in the
bases.

(2) Pavenents Being Overlayed. A base and conduit system as
described in (a) above may be used. Two-section bases and
adapters to reach proper elevation may be required. This
provi des the advantages listed in (a) above.
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(3) Existing Pavenents. Provide recesses or holes for direct-
mounted light fixtures or fixtures installed on shall ow bases.
Isolation transfornmers and | ocal control devices are |ocated
at the side of the taxiway. Up to four taxiway centerline
lights or all three clearance bar lights may be operated from
a single L-830 isolation transfornmer. No. 10 AWGwire is run
between the transforner and the lights through shall ow sawed
wi reways (saw kerfs) in the pavenent surface. See Appendix 2
Fi gure 10.

Al ternatively, where justified (e.g. for "parallel" taxiways
or other taxiways which woul d cause serious operationa

i npacts when tenporarily closed), L-868 bases and conduit
systens for taxiway centerline lighting and cl earance bar
systens may be retrofitted into existing pavenents.

El evated Light Fixtures. Elevated RGs are designed to be nounted
on L-867 bases only because of the | arge bendi ng nonent exerted on
the mounting systemin high jet-blast areas. El evated stop bar
lights may be nounted either on L-867 bases or stakes.

Ceneral Circuit Design and Control Concept for Airports Wth
Operations Below 1,200 ft (365 M RVR As the weather deteriorates
bel ow 1,200 ft (365 n) RVR ATC personnel w |l declare SM3CS
procedures to be in effect and will activate the “below 1,200 ft
RVR' systemon the airport lighting control panel. Al |ow
visibility lighting systens necessary for below 1,200 ft (365 m
RVR operations, as detailed in AC 120-57, will be turned on. It is
recomended that taxiway centerline |ights and edge Iights on non-
low visibility taxi routes be turned off to the maxi num extent
possi bl e.

For airports with operations below 600 ft (183 m) RVR al
controll ed and uncontrolled stop bars will be turned on when the
“below 1,200 ft RVR' systemis activated. The stop bar control
panel (s) in the ATCT will becone active at that time. There should
be a provision for all the stop bars serving an active | ow
visibility runway to be turned off fromthe airport |ighting
control panel in accordance with AC 150/5345- 3.

Taxi way Centerline Lighting and O earance Bar Systens.

(1) Fixture Selection. L-852C (narrow bean), L-852D (w de beam
and L-852F (omidirectional) fixtures are installed on
t axi ways which are designated as low visibility taxi routes
bel ow 1,200 ft (365 m) RVR in accordance with AC 120-57.
O herwi se, L-852A (narrow beam, L-852B (w de beam, and
L- 852E (omi directional) taxiway centerline fixtures should be
i nstall ed.

The appropriate L-852B or L-852D bidirectional fixture should
be installed at the intersections of taxiways w th taxiways,
taxi ways wi th runways, taxiways crossing taxiways and/or
runways, at single taxiway curves, and on all straight
sections of taxiways off runways up to a distance of at | east
400 ft (122 my. The appropriate L-852B or L-852D

uni directional fixture should be installed at the

i ntersections of curves on single taxiways. The appropriate
L- 852A or L-852C fixture should be installed on straight
sections of taxiways (excluding straight sections of taxiways
of f runways to an intersection). See Appendix 2, Figures 1, 3

11
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(2)

XXI XX XX

and 5 for typical lighting configurations. Unidirectiona
L- 852A or L-852C fixtures are nornmally installed on acute
angle exits. However, bidirectional fixtures may be
installed where it is desired to provide guidance for
energency vehicl es approachi ng the runway.

Power Supply. Series circuits should be powered from an
appropriatel y-sized L-828 or L-829, Cass 1, Style 1 (3-step)
constant current regulator. Brightness control is achieved by
varying the output current. Only the top two brightness steps
(6.6 anps and 5.5 anps) should be used for taxiway centerline
and cl earance bar circuits. Determne the appropriate size
and nunmber of regulators for a specific 6.6 anpere series
lighting circuit by using the curves shown in Appendix 2,
Figure 11.
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(4)
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Secondary Circuit Calculations for the Taxiway Centerline

Li ghting Configurati on Shown in Appendi x 2, Figure 11

(a)

(b)

(c)

Ceneral. It is inportant to note that when operating

i solation transforners above specified | oad conditions,
the transformer will in effect be operating in the area
of manufacturer's design safety limts. Isolation
transfornmers (200 and 300 watt, 6.6/6.6 anperes) are
designed to operate between 6.53 to 6.67 anmperes at
designed full |oad and between 6.6 to 7.1 anperes at
short-circuited conditions. However, it is possible for
manuf acturers, under sone given conditions of stee

purity used, to fully nmeet the specification requirenents
and yet when a transformer is operated slightly above the
specified full load, it can operate in a deeper state of
saturation at current outputs of |ess than 6.53 anperes.
Al so, when operating the transformer bel ow the specified
full load, it will be approaching the short-circuited
operating condition of 7.1 anperes, which could result in
reduced lanp life. Wiere it is not possible to stay
within the load Iimtations specified bel ow, consider a

| arger size isolation transformer. An isolation
transformer isolates the lanp fromthe high primry
voltage series circuit. |In the event of |anp burnout or
an open isolation transformer secondary circuit, the
circuit continuity of the primary circuit will not be

br oken.

65 Watt Fixtures. Use a 6.6/6.6 anmpere, 300-watt
isolation transfornmer. Install no nore than four 65 watt
light fixtures connected in series on each 300-watt
transformer. Limt the total resistance of No. 10 AWG
cabl e used per station to 2.27 ohns. The 300-watt
transfornmer secondary | oad should not exceed 359.3 watts.

45 WAatt Fixtures. Use a 6.6/6.6 anpere, 200-watt
isolation transfornmer. Install no nore than four 45 Watt
light fixtures connected in series on each 200-watt
transformer. Limt the total resistance of No. 10 AWG
cabl e used per station to 1.067 ohnms. The 200-watt
transfornmer secondary | oad should not exceed 226.5 watts.

Circuit Design

(a)

Clearance bars. It is reconmmended that cl earance bars
installed at low visibility hold points have the
capability of being switched "off" in visibilities above
1,200 ft (365 mMm RVR This can be acconplished through
the use of |ocal control devices or circuit selector
switches. Oher clearance bars should be on whenever the
taxi way centerline lights are "on".

13
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(5)

(b)

XXI XX XX

Taxi ways Designhated as Low Visibility Taxi Routes Bel ow
1,200 ft (365 M RVR It is strongly recomended t hat
new taxi way centerline lighting circuits be designed
with close consideration of the low visibility taxi
routes designated in the airport's SM3CS plan for bel ow
1,200 ft (365 M RVR and bel ow 600 ft (183 m RVR
operations. It is advantageous for lights on a
designated route to be installed on a separate circuit
fromthose which are not. Further, care should be taken
to account for the possibility of different designated
rout es above and bel ow 600 ft (183 m RVR  For exanple,
an uncontroll ed stop bar installed for operations bel ow
600 ft (183 n) RVR is turned on below 1,200 ft (365 m
RVR  This, in effect, elimnates the possibility of that
t axi way bei ng considered as part of a low visibility taxi
route below 1,200 ft (365 n) RVR The alternative is to
design the taxiway centerline and edge light circuits so
that they are turned off below 600 ft (183 n) RVR thus
elimnating the requirement for an uncontrolled stop bar

Control Met hods.

(a)

(b)

Ceneral . Were possible, use sinple switching to
energi ze and de-energize the circuits or to control |anp
bri ght ness.

Renote Control. Renote control systens are controlled
froma panel located in the cab of the control tower or
at some other location. The control panel recommended in
Advi sory Circul ar 150/ 5345-3 should be used. This pane
controls operating relays located in the vault, from

whi ch power is supplied to the taxiway centerline
lighting regul ators.

One of the follow ng two systens of control voltages for
renote control of taxiway centerline circuits should be
used:

1 120 Volts AC. Were the distance between the
renote control panel and the vault is not great
enough to cause excessive voltage drop in the
control |eads, use the standard control pane
switches to operate the control relays directly.
Qperating relays supplying power to the taxiway
centerline regulators nust have coils rated for 120
volts AC. A No. 12 AWG control cable shoul d be
used to connect the control panel to the power
supply equipment in the vault. Use the curves in
Appendi x 2, Figure 12, to determ ne the maxi mum
perm ssi bl e separati on between the control pane
and the vault for 120-volt AC control. Speci al
pilot |ow burden auxiliary relays, having proper
coil resistance to reduce control current, nmay be
used to obtain additional separation distance with
120-volt AC control circuits. It may be
advant ageous to use these relays for expandi ng
exi sting 120-volt AC control circuits. Appendix 2,
Figure 13 illustrates typical applications of 120-
volt AC control circuits.
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(6)

(c)
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48 Volts DC. Were the distance between the
control panel and the vault woul d cause excessive
control voltage drop, a |l ow voltage (48-volt DC)
control system should be used. In such a system
renote control panel switches activate sensitive
pilot relays, such as those specified in

AC 150/ 5345-13, which, in turn, control the

regul ator relays. A 25 pair, No. 19 AWG t el ephone
cabl e shoul d be used to connect the control pane
to the pilot relays. The DC control systemis
adequate for up to 7900 feet separati on between
control point and vault, For typical application
details, see Appendix 2, Figure 13 of this AC and
AC 150/ 5345- 3.

N

L- 828 Regul ator Control. Design control systens for the
L- 828 regul ator as specified in AC 150/5340-13. The
sel ection of brightness step 1 should be elimnated from
the control design so that only steps 2 and 3 may be
renotely selected fromthe airport traffic control tower.

Sectionalizing of Crcuits for Traffic Control

(a)

(b)

(c)

Ceneral. The taxiway centerline lighting system may be
sectionalized so as to delineate specific routes for
ground novenents and to control traffic where such
control is determ ned necessary by consultation with the
air traffic facility manager and airport sponsor. Loca
control devices or L-847 circuit selector switches may be
used to control taxiway centerline lighting segnments.

Local Control Devices. Segnents of the taxiway
centerline lighting system my be turned on and off by
the transm ssion of control commands to | ocal control
devices via sone neans, e.g., power line carrier or
separate control cable. Individual lights or groups of
lights may be installed on each | ocal control device, in
accordance with the manufacturer's reconmendati ons.

Sel ector Switch. A circuit selector switch shoul d be
used to select short segments of separate taxiway
centerline lighting circuits supplied fromthe sanme
regulator. This switch can be renotely controlled from
separately installed circuit breakers or a control pane
conform ng to Advisory Crcular 150/5345-3. Use the
appropriate selector switch conform ng to AC 150/ 5345-5
for the nunber of individual |oops to be controll ed.

1 Conbi nation of Selector Sw tches. Conbinations of
sel ector switches should be used to renmotely
control nore than four series |oops.

Maxi mum Power. The selector switch described in
AC 150/ 5345-5 is designed for a maxi mum of

5000 volts, limting the nmaxi mum connected | oad on
6. 6-anmpere series circuits to approximtely 30 KW
For application of the selector switch, see
Appendi x 2, Figure 13.

N

Runway Guard Light System

15
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(1) Power Supply.

(a) Ceneral. Elevated RGs are avail able as constant current
fixtures (Mbde 1) or constant voltage fixtures (Mde 2).
If Mode 1 elevated RGs are selected, they should be
installed together with in-pavenent RGs on the sanme
dedi cated series circuit wherever possible. If Mde 2
el evated RGs are selected, they should be installed on a
dedi cated 120 Volt AC or 240 Volt AC circuit and any
i n-pavenent RG.s should be installed on their own series
circuit. This provides for independent on/off control
for operation during daytinme visual mneteorol ogica
conditions (VMC), if desired, and to allow the RGs to be
turned of f when the runway is closed. Furthernmore, RGAs
often need to be operated at a different intensity
setting fromthat of runway or taxiway edge lights.

Dedi cated series RG circuits should be powered from an
appropriately sized L-828 or L-829, Cass 1, Style 1
(3-step) constant current regulator. Brightness control
for series circuits is achieved by varying the out put
current of the constant current regulator. Brightness
control for Mode 2 elevated RGs is achieved by an
integrated or renote sensing device (e.g. photocell) for
each fixture.

(b) Elevated Runway Guard Lights. Were a snmall nunber of
elevated RGS are to be installed on an airport, it may
be nore econonmical to tap into a nearby circuit than to
install a dedicated circuit. However, it is generally
not reconmended to install Mbde 1 RG.s on a circuit
powered froma 5-step constant current regul ator where
all 5 steps are available. Elevated RGs may appear dim
when operated on step 1 or 2.

(2) Grcuit Design.

(a) Constant Voltage Circuits for Elevated RGs. It is
i nportant that the voltage provided to el evated RGEs be
within the tol erances specified by the |ight
manuf acturer. The circuit designer should verify the
vol tage drop of the circuit and nake any speci al
provi si ons necessary to obtain adequate operating voltage
at the RG..

(b) Elevated RA Electrical Interface. If elevated RELs will
not be nonitored, they should be ordered with a | ead
contai ning two conductors which termnates with a 2-pin
plug. The 2-pin plug mates with the secondary | ead of
the isolation transforner. |If elevated RGs will be
nmoni tored, they should be ordered with a | ead containing
five conductors (2 power, 2 nonitoring, 1 case ground)
which termnates with a 5-pin plug. The mating 5-socket
receptacle is either: 1) purchased separately, or 2)
provided with a separately purchased control and
nmoni toring device, i.e., as would be provided in a power
line carrier system A 5-socket receptacle and | ead
shoul d be used to interface with the 5-pin plug. The
met hod of connecting the two leads is at the discretion
of the elevated RGL manufacturer.

16
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I n- Pavenrent RG. Control Methods. There are two primary

met hods which can be used to control in-pavenent RG
syst ens.

1

N

lw

[

Method 1. In the first method, a power line
carrier systemis used. Two common nethods for
connecting a power line carrier systemare shown in
Appendi x 2, Figures 14 and 15. 1In Figure 14, a
renote control device is connected to each in-
paverment RG.. Comuni cation occurs on the series
circuit between each renote control device and a
master control device located in the airfield
lighting vault. In Figure 15, a renote control
device is connected to every fourth light fixture
to prevent adjacent light fixtures from becom ng

i noperative in the event of the failure of a single
control device. The circuit in Figure 14 provides
nore precise nonitoring information whereas that
shown in Figure 15 is | ess expensive to install.

Method 2. In the second nethod, a separate

hardwi red conmuni cati on connection is nmade to a
renote |/ O control device |ocated adjacent to the
i n-pavenent RG. system as shown in Appendix 2,
Figure 16. This is typically a programmuable |ogic
controller (PLC). The conmunication link is
typically connected to a separate vault comnputer
Control and nonitoring term nals should be provided
in the vault conputer. The vault conputer should
have a nonitoring link to the constant current
regulator in order to verify that current is
present on the output of the regulator. As an
option, the control and nonitoring term nal bl ocks
may be |l ocated in the renote 1/0O control device

A term nal block (see Appendix 2, Figure 17) should
be provided in the master control device or vault
conputer at which a closed contact is nade to
activate all in-pavenent RG systens which are
connected to the constant current regulator. Wen
the “on” signal is activated, all RGE systens
should turn on and automatically begin pulsing. If
electronic nmonitoring is used, a separate "caution"
and "fault"” term nal block should be used to
activate the "caution" and "fault" signals. The
"caution" signal will be activated if at |east one
i n-pavenent RG or if a single |ocal control device
or 1/Ocontrol nodule fails. The "fault" signa
will be activated if two adjacent in-pavenment RGASs
or atotal of three fail in any RE row

VWhen a "caution" signal occurs, maintenance
personnel manually reset the alarmusing a

dedi cated contact closure as shown in Appendi x 2,
Figure 17. This allows the "caution" signal to be
generated again if another non-critical failure
occurs. A "fault" signal can only be cleared when
t he probl em has been corrected. Note that a
"caution" signal is always active when a "fault"
signal is active.

17
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(d) Mode of Operation for |In-Pavenent REs. An entire row of
i n-pavenent RG.s should pulse in such a manner that the
even-nunbered lights in the row pul se sinmultaneously, and
as they extinguish, the odd-nunbered |ights pul se
si mul taneously. Power should be applied alternately to
each set of fixtures for 50 percent +0.5 percent, of the
total cycle. Each fixture should pulse at the rate of
30-32 flashes per m nute over all brightness settings.

(e) Failure Mbdes of In-Pavenent RGs. The failure nodes of

i n-pavenent RG.s i ndependent of weather conditions. In
the event of a lanp failure, the remaining lights in the
RGL row should continue to pulse normally. In the event

of a control system conmunications failure, the lights
shoul d continue to pulse in the normal sequence. Eight
hours follow ng a conmuni cations failure, the lights
within the even or odd sets shoul d pul se simultaneously
within a tolerance of 0.05 seconds. Further, the even
set should pul se exactly opposite to the odd set within a
tol erance of 0.13 seconds. A failure of the |oca

control device (component failure) should cause the |anp
to fail "off."

h. Stop Bar System

(1) Ceneral. There are two types of stop bars: controlled and
uncontrolled. Controlled stop bars are controlled
i ndividually via L-821 stop bar control panel(s) in the
airport traffic control tower (ATCT). Uncontrolled stop bars
are generally on for the duration of operations below 1,200 ft
(365 m RVR If the need arises for an uncontrolled stop bar
to be turned off, all stop bars for a given low visibility
runway may be tenmporarily turned off via a master stop bar
button for each low visibility runway.

(2) Power Supply. Elevated and in-pavenent stop bar |ight
circuits should be powered froman appropriately sized L-828,
Class 1, Style 1 (3-step) constant current regul ator
Bri ghtness control is achieved by varying the output current
of the constant current regulator. Elevated stop bar fixtures
shoul d be installed on the sane circuit as the associ ated
i n-pavenent stop bar fixtures.

(3) Grcuit Design.

(a) Ceneral. Wen the stop bar systemis activated, al
controll ed and uncontroll ed stop bars should be turned on
at the sane tine and at the sane intensity. Subsequent
i ntensity changes should al so occur in unison. It is not
required to install all stop bars for a given runway on a
dedi cated circuit, although that is the sinplest nethod
of neeting the foregoing requirenent.

(b) Controlled Stop Bars. Controlled stop bars operate in
conjunction with taxiway centerline “lead on” |ights,
whi ch are grouped into two segnents as shown i n Appendi x
2, Figures 4a - 4d. Segnent #1 begins at the stop bar
and is 155 to 165 ft (47 to 50 m) long. Segnment #2
consi sts of the remai nder of the “lead on” lights to the
poi nt of curvature (PC) at the runway centerline if the
total distance fromthe stop bar to the PC (neasured
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(d)

(e)
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along the curve) is less than 300 ft (90 m). |If the
total |ength exceeds 300 ft (90 n), segnment #2 may
consist of all “lead on” |lights between the end of

segnent #1 and the PC at the runway centerline, or
segnent #2 may be such that the total |ength of segment
#1 and segnent #2 is at least 300 feet (90 m |ong.

Two stop bar sensors are used to automatically
re-illumnate the stop bar and extinguish the “lead on”
lights. Sensor #1 is |located approximately at the end of
“lead on” segment #1. Sensor #2 is |ocated approxi mately
at the end of “lead on” segnent #2. There are many
different types of sensors which can be used to control
stop bars and their exact location will depend on the
type of sensor used. Sensors for stop bar control are in
accordance wi th AC 150/ 5000-13.

Normal Operation of Controlled Stop Bars.

1 VWhen air traffic control (ATC) issues a clearance
to the pilot to enter the runway, the controller
depresses the stop bar button on the L-821 stop bar

control panel. This action causes two backup
timers to start, the red stop bar to be

ext i ngui shed, and both segnments of "lead on" lights
toillumnate. The first timer (approxi mately 45

seconds) provides a backup to the first sensor

The second timer (approximately 2 mnutes) provides
a backup to the second sensor. |In the event of a
failure of either sensor, the backup timers wll
performthe sanme function as the respective sensor

N

VWhen the aircraft or vehicle activates sensor #1,
the stop bar is re-illumnated and "l ead on"
segnent #1 is extinguished. This protects the
runway against inadvertent entry by a trailing
aircraft or vehicle.

lw

VWhen the aircraft or vehicle activates sensor #2,
"l ead on" segment #2 is extinguished. |If sensor #1
has failed and the backup tiner for sensor #1 has
not ended by the time sensor #2 is activated, then

both segments of "lead on" lights should be
ext i ngui shed and the stop bar should be
re-illum nated.

Degraded Operation of Controlled Stop Bars. Fromtine-
to-time, there is a need for nultiple vehicles (i.e.
airport rescue and fire fighting equi pnent and snow
renoval equi pnent) to be cleared through an intersection
all at once. 1In that event, the controller depresses the
stop bar button while depressing a "shift" button. This
causes both sensor inputs to be ignored by the control
system The backup tiner for sensor #2 then becones the
primary method of resetting the stop bar to its origina
state.

Fail ure Modes of Stop Bar Lights. In the event of a |lanp
failure, the remaining lights in the stop bar should
continue to operate normally. 1In the event of a control
system conmuni cations failure, the failure node of the
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| ocal control devices should be sel ectabl e dependi ng upon
visibility. The lights should fail on for visibilities
bel ow 1,200 ft (365 m) RVR The lights should fail off
for visibilities above 1,200 ft (365 m RVR  Sel ection
of the failure node should be achieved renotely.
Fol | owi ng the occurrence of a comunications failure, the
failure node should be selectable locally. The failure
of a local control device (conponent failure) should
cause the lanp to fail off.

(4) Control Methods.

(a) Ceneral. The two control mnethods described in Paragraph
8g9(2)(c) for the control of in-pavenent RGs can al so be
used for the control of controlled stop bars and "I ead
on" lights. However, when nultiple lights are installed
on each local control device, every second, third, or
fourth light may be installed on the sanme | ocal control
devi ce.

(b) Control and Monitoring System Response Tine. Wthin 2
seconds fromthe tine the stop bar button in the ATCT is
activated, the stop bar lights should be switched off and
"l ead on" lights switched on

(5) Monitoring Requirenents for Controlled Stop Bars. Controlled
stop bars and associated "lead on" lights should be
electronically nonitored. Wthin 5 seconds of pressing the
stop bar button, the actual status of the |lights should be
di spl ayed on the stop bar control panel in the ATCT. This
response time reflects the state-of-the-art for local control

devices. ldeally, the lights would be switched and actua
status returned to the ATCT within 2 seconds of pressing the
stop bar button. It is recommended that the nonitoring system

have the capability of determ ning the nunber of |ights which
are not functional and whether or not the failed lights are
adj acent. A standard L-827 nonitor or L-829 constant current
regulator with integral nmonitor may be used if it is
accurately calibrated to indicate a fault indication with
approxi mately 2 stop bar or "lead on" |ights not functioning.
Because this nonitoring systemis not capable of determ ning
adj acency, a visual inspection would have to be made to
determ ne whether or not the failed lights are adjacent.
(Note: In locations where the circuit resistance to ground
varies widely fromday-to-day, it may not be possible to use
the L-827 nonitor for this level of precision.)

i Conbi nati on | n-Pavenmrent Stop Bar and Runway Guard Lights.

(2) Power Supply. Conbination in-pavenment stop bar/runway guard
[ights have two lights, one red and one yellow, which are
i ndependently controlled. The power supply for the yell ow
light is as described in Paragraph 8g(1). The power supply
for the red light is as described in Paragraph 8h(1).

(3) Grcuit Design.

(a) Mode of Operation. The yellow light and red |ight should
be interl ocked so that under normal operation or in the
event of a control system conmunications failure, the two
lights are never both on nor both off at the sanme tine.
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(b) Failure Modes of Conbination Stop Bars/RE@s. 1In the
event of a lanp failure, the remaining lights in the stop
bar or RG row should continue to operate normally. In
the event of a control system conmunications failure, the
failure node of the |ocal control device should be
sel ect abl e dependi ng upon visibility. For visibilities
bel ow 1,200 ft (365 M RVR, the yellow |ights should fai
off and the red lights should fail on. For visibilities
above 1,200 ft (365 n) RVR the yellow lights should
pul se normally and the red lights should fail off.

Sel ection of the failure node should be achieved
renotely. Follow ng the occurrence of a comunications
failure, the failure node should be selectable |ocally.
The failure of a local control device (component failure)
shoul d cause both lights to fail off.

Control Methods. Control methods for the yellow light is as

described in Paragraph 8g(2)(c). Control methods for the red
light is as described in Paragraph 8h(4).

Monitoring. Monitoring requirenents for the yellow light is

as described in Paragraph 8g(2)(c). NMonitoring requirenments

for the red light is as described in Paragraph 8h(5).
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9. EQUI PMENT AND NMATERI AL

a. Ceneral . Equi pnment and material used in a taxiway centerline
[ighting systemlisted below conformto the advisory circul ar and
specification specified. Al pertinent advisory circulars and
specifications are referenced by nunber and title in
"Bi bli ography,” Appendix 1. \Where Itens L-108, L-109, L-110,

P- 605, P-606, and P-610, are specified bel ow and in succeedi ng
par agraphs, they refer to the specification itens contained in
Advi sory Circul ar 150/ 5370-10, Standards for Specifying
Construction of Airports.
Equi pnrent and Material Used for
Low Visibility Lighting Systens
Advi sory Circul ars Speci ficati ons
Equi pnrent and Materi al or ltens or Bulletins
L- 821 Renote Control Panel AC 150/ 5345-3
L-847 CGrcuit Selector Switch AC 150/ 5345-5
L-824 No. 8 AWG Cabl e AC 150/ 5345-7
L- 824 No. 10 AWG THWN Cabl e AC 150/ 5345-7
L- 824 No. 12 AWG Cabl e AC 150/ 5345-7
L- 828 Regul at or AC 150/ 5345-10
L-841 Auxiliary Relay
Cabi net Assenbly AC 150/ 5345- 13
L- 823 Connectors AC 150/ 5345- 26
L- 804, L-852, and L-862S
Li ght Fi xtures AC 150/ 5345- 46
L-830 Isol ati ng Transformer AC 150/ 5345-47
Count er poi se Cabl e *Item L-108
Condui t and Duct *Item L-110
Concrete Backfill *P-610
Seal er Materi al *P-606 (See
(Liquid and Paste) Par agr aph 6h)
Joint Sealer, Type 111 *P- 605 (See
Par agr aph 6h)
No. 19 AWG Control Cable REA Bul l etin
345-14
* These itens are referenced in AC 150/5370-10, Standards for
Speci fying Construction of Airports.

b. Vault. The vault should be of the type shown on the design plans.
Construction should be reinforced concrete, concrete masonry, or
brick wall as specified. Use distribution transforners, oi
swi tches, cutouts, and all regularly used commercial itens of
equi prent not covered by FAA specifications which conformto the
appl i cabl e standards of the electrical industry.

C. Li ght Base and Transforner Housing. Use a nodified base and
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transfornmer housing conformng to Advisory Crcular 150/ 5345-42
with a one-inch hub welded to the base at 90 degrees fromthe two
exi sting two-inch hubs which are 180 degrees apart. Taxiway
centerline lighting application requires the addition of the one-

i nch hub for secondary cable entrance. A gasket and suitable cover
are also required for off-taxiway installation
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Squeeze Connectors. Use squeeze connectors, if specified, which
are simlar or equal to Crouse-H nds Conpany Type CGK conduit-to-
cabl e connectors with neoprene rubber bushing.

Retroreflective Markers. Use retroreflective markers conformng to
AC 150/ 5345- 39.

Prei nsul ated Connectors. Wen splicing the fixture leads to the
No. 10 AWG THWN wi res, use preinsul ated connectors suitable for
installation in the wreways.

Auxiliary Relays. Wuere required, use a hernetically sealed rel ay
havi ng a single pole double throw (SPDT) contact arrangenent rated
for 5 anmperes at 120 volts AC and a coil resistance of 5000 ohns in
a 120-volt AC control circuit. Relay connections may be either

sol der termnals or plug-in.

Optional Sealer Material. Oher types of sealer material that
provi de satisfactory adhesive and waterproofing qualities may be
used in lieu of sealer materials P-605 and P-606, upon approval of
t he engi neer in charge.

10. | NSTALLATI ON.

a.

General . This section reconmends installation nethods and

techni ques. O her nethods and techni ques, and variations of those
outlined here, may be used; provided they are approved by the
appropriate FAA Airports District Ofice. Correct placenent of the
lights is of prime inportance; to achieve this, careful attention
to detail is required. The |ight beam nust be aligned as descri bed

inthe lighting systemdesign within a tol erance of +1 degree. The
lighting fixture must be level and the top of the fixture edge nust
be between +0 inch (0 mMm) and -1/16 inch (-1.5 nm fromthe
paverment top. To achieve this result, the light base, whether in
one piece or in sections, nmust be aligned and held in place with
jigs until finally secured. This nmethod of installation requires
surveying that is precise. The installation nust be nade with
utnost care to avoid very costly renedi al action.

Install ati on of Base-Mounted Fi xtures and Conduit System

(1) New Ri gid Pavenent. This systemis preferred but requires
careful attention to detail during installation. One of two
conditions will be encountered during installation: the edge
of existing pavenent will be available as a reference for the
new bases; or an existing edge is will not be avail able and

t he bases nmust be set “in space.” The availability of an
exi sting pavenment edge sinplifies the task of locating the
light base. 1In both cases a jig or fixture is required to

hold the base in position while the concrete anchor is

pl aced. Azinmuth and the el evation of the base with respect
to the pavenent surface are two paraneters that nust be net.
It is absolutely necessary that the elevation of the flange
be at least 3/4 inch (1.9 cm bel ow the pavenent finished
surface. If less than 3/4 inch (1.9 cnm) is left after
paving, the light fixture will be unacceptably high. |If nore
than 3/4 inch (1.9 cm is left, adapter rings can be used to
bring the light fixtures up to the correct elevation. At
each light location, nmake an excavation in the pavenent base
which is |arge enough to acconmodate the L-868 |ight base,
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the reinforcing steel cage, and concrete for the anchor

After the excavation is conpleted, the |ight base and
reinforcing steel cage are installed and held in place with
the jig. See Appendix 2, Figure 18. The jig will establish
the el evation and azinuth of the base and maintain this
position until the concrete and anchor are placed. A
recomended practice is to connect each base to the conduit
systemwith a length of liquid-tight flexible conduit as in
Appendi x 2, Figure 19. Flexible conduit will allow
adjustments in |ight base alignnment before the concrete
anchor is placed. Care nust be taken while placing the
concrete anchor that neither the jig nor the |ight base
alignment is disturbed. The jig nust remain in place until
the concrete has set. During paving operations the |ight
base may be fitted with a steel cover place (nud plate). See
Appendi x 2, Figure 18. After the paving train has cl eared
the Iight base, renove excess concrete fromthe top of the
base, and the edge of the opening around the base shoul d be
finished to a snmooth radius. The surface of the pavenent
around the light base nust be level with the surroundi ng
paverent; di shed and nounded areas are not acceptable. After
t he pavenent has hardened, check the el evation of the top
flange in relation to the finished surface. It may be
necessary to install a flange ring, or flange and spacer
ring, to bring the light fixture to correct elevation. Next,
install primary cable, transforners, and connectors. Connect
light fixture to secondary cable. Install an “O ring gasket
and torque hol ddown bolts to manufacturer’s reconmendati ons.
If the paving technique utilizes nore than one “pass” of the
pavi ng machi ne, the above procedure is altered as follows; a
sectional light base is required and, after the bottom
section has been installed as described above, the first pass
is conpleted. The flange is then cleaned and the next
section is installed with a sealant equal to RTV-118, as
manuf actured by General Electric Conpany, between flanges,
and torqued in place. The paving proceeds, and the fixture
is installed as above. Base and conduit systens are subject
to water intrusion. A well-designed systemw || be equi pped
with drains at the | ow spots.

(2) New Fl exi bl e Pavenent. A sectional base is required for
flexi bl e pavenment. The bottom section of the Iight base
(i ncluding concrete anchor) and the conduit systemare
installed in the pavenent base as described in the preceding
paragraph. It is then paved over. The |ight base, concrete
anchor, and conduit backfill must not be higher than the base
surface. After the paving is conpleted, a 2-inch (5 cm hole
is bored to accurately |ocate the center punch mark of the
bottom section cover plate. This hole is used to neasure the
actual distance fromthe top of the pavenent to the top of
the cover plate. An extension three-quarters of an inch
(1.9 cm less than the distance fromthe pavenent to the top
of the nmud plate should be obtained. Also, obtain a 3/4-inch
(1.9 cm flange ring to allow for future adjustnent of
el evation. Wen the extension is received, a hole 1/2 inch
(1.3 cm larger than the dianeter of the |light should be
drilled and the extension, flange ring, and light fixture
installed as described above. The space between the walls of
the hole up to the top of the adapter ring should be filled
with liquid P-606 seal ant. See Appendi x 2, Figure 20.
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Fl exi ble Overlay. The installation of a |light base and
conduit systemin a pavenent to be overlaid is simlar to
that of a new flexible pavenent installation except the
bottom section of the light base and the conduit are set in
openi ngs made in the existing pavenment. The required
concrete anchor and encasenent of the conduit will be simlar
to that described in paragraph 7b(2). The use of a short
length of liquid-tight flexible conduit is necessary to all ow
proper alignnment. The remainder of the installation is as
described in the precedi ng paragraph

Rigid Overlay. The installation of a |light base and conduit
systemrequires a conbination of techniques outlined in

par agraphs 7b(1) and 7b(3). The base and conduit are
installed as in paragraph 7b(3); concrete is placed as in
par agraph 7b(1).

cC. Install ation of Direct-Munted Fixtures.

(1)

Rigid Pavenent. Drill holes or recesses in the pavenent to
acconmodate the light fixtures. Saw w reways to accomodate
electrical circuits. See Appendix 2, Figures 10, 21, and 22
for typical installation details.

(a) Paverment Drilling and Sawi ng. Provide approxi nately
1/4-inch clearance for sealer material between the
bottom and sides of the inset base receptacle and the
recess. Provide extra depth where sawed wi reways cross
pavenment joints. See Appendix 2, Figure 10 for detail.

| =

Prior to placing the inset base receptacle in the
drilled hole, clean all external surfaces to assure an
adequat e bond between fixture, sealer, and pavenent.
Sand blast if necessary. Avoid handling the fixtures
by the | eads.

N

Oient the fixture and arrange the | eads properly with
respect to their splicing position in the wireway. Use
tenmporary dams, if required, for blocking the wreway
entrance into the drilled hole. The dans will retain
the sealer during the setting of the inset base
receptacle. The orientation tolerance for the base is

+1 degree. Rugged, well-designed jigs are required to
assure proper azinuth, elevation, and | evel.

o

Cover the bottom of the inset base receptacle with a
paste-type adhesive material. Place a sufficient
gquantity of paste in the drilled hole. Place the base
inthe drilled hole to force adhesive up the sides of
the base at least 1/8 inch (3 nm. Care nmust be taken
to work out entrapped air. Use a liquid sealer
(paragraph 6h) to fill the space between the base and
the sides of the hole. Liquid sealer should be applied
only between the inset base receptacle and the sides of
the hole, and should not be applied between the sides
of the hole and the top assenbly.

(c) Wreways. Prior to the installation of the wires in
t he pavenent, chanfer or round to 2-inch (5 cn) radius
vertical edges of the wireways at intersections and
corners. See Figure 10. Sandbl ast and cl ean w reways
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to insure proper bond between paverment material and the
sealer. |If wreways have been wet-sawed, flush these
wi reways with a high velocity stream of water

i mediately after sawing. Prior to installation of the
seal er, the wireways nust be dry and cl ean

Wres. Place the #10 AWG THWN wires in the w reways
fromthe transformers near the taxiway edge to the
light fixture |leads. An adequate nunber of wedges,
clips, or simlar devices should be used to hold the
wires in place at least 1/2 inch (1.3 cm) below the
pavenment surface. The spaci ng between wedges, clips,
etc., should not exceed 3 feet (.9 n). Wod wedges and
pl ugs are not acceptable. Install the top of the
wedges bel ow the pavenent surface. Splice the |ight
fixture leads to the #10 AWG wires. Use pre-insul ated
connectors. Make the crinped splice with a tool that
requires a conplete crinp before rel easing. Stagger
the I ocation of the splices. Permt no splices in the
singl e conductor wires except at each light. If the
installation is made in stages, tape or seal the ends
of exposed wires to prevent the entrance of noisture.
Seal the wires in the wireways with Item P-606
material. Apply in accordance with AC 150/5370-10 and
the foll owi ng steps:

Pour sealer in wireway until surface of wire is
covered.

I f recommended by the manufacturer, pour clean sand
into the liquid sealer until a slight amunt of sand
shows on the surface. Use clean sand that can pass
t hrough a Nunber 40 sieve

Fill the remai nder of the wireway to pavenent | evel
with liquid sealer, but, in no case, above the pavenent
| evel . Seal er material extendi ng above pavenent
surface nust be renoved

Fl exi bl e Pavenent. Install direct-mounted light fixtures and

wires in flexible pavement in a manner simlar to the
installation procedures for rigid pavenents (paragraph 7c(1))
with the follow ng precautions:

(a)

(b)

(c)

(d)

Cl ean the holes and w reways i nmedi ately before
installation so that the clean, dry aggregate of the
pavenment is exposed.

M x the P-606 sealant (for use on fixtures) so that it
sets up within 15 m nutes.

Use seal ant that conforns to P-606 to seal wires in
W reways.

Junction boxes may be installed on runways where
overlays are anticipated. See Appendix 2, Figure 23
(to be devel oped - based on AC 150/5340-4, Fig 11).
VWhen additional pavenent is required, the inset |ight
is renoved and the base is fitted with a cover. Paving
is then applied over the |ight base and junction box.
VWhen the paving is conpl eted, expose the junction box
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(2)
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and |ight base by coring. Renove covers. Add
extensions to the junction box extension, and instal
light on |light base extension

Install the airport vault and equi pment in accordance
with AC 150/5370-10, Item L-109.

Exercise care while working in the vault to prevent
drill deposits, iron filings, insulation stripping, or
other foreign matter deposits fromcollecting on

rel ays, switches, and other operating conmponents.

Col  ect and renove all residue as the installation
progresses. Use covers or shields during installation
and wiring to protect conmponents fromforeign matter

(h) Cable Installation.

1 Ceneral. Install all primary cables and control
cables by direct burial in trenches where routing
i s under areas not paved or stabilized in
accordance with Item L-108.

N

Primary Cable Installation. Install primry
cable in a trench fromthe regulator into a |ight
base and transformer housing in the field.
Provi de slack cable in each |ight base and
transformer housing to permt connections of the
primary cable and the isolation transfornmer
primary | eads to be nade above ground. Seal the
cable entrance of the |ight base transforner
housi ng with squeeze connectors, where specified.
These squeeze connectors are provided with a
rubber bushing of the correct size to fit the

out side dianmeter of the cable. Tighten the
squeeze connectors to provide a watertight sea

wi t hout deform ng the insulation and jacket of
the cable. Tape the ends of cables to prevent
the entry of noisture until connections are made.
See Appendix 2, Figure 24, for trench detail and
wire placenent.

Primary Cabl e Connections. Make in-line splices
on the primary underground cables to conformto
Item L-108. Use connectors conformng to AC
150/ 5345-26. Splices in ducts, conduits, or in
the primary cabl es between |ight base and
transformer housings are not allowed. Wen field
attached plug-in connectors are enpl oyed, use a
crinping tool designed for the specific type
connector to assure that crinps or indents neet
t he necessary tensile strength. Wap the
connector joints in the primary circuit with at
| east one | ayer of rubber or synthetic rubber
tape and one | ayer of plastic tape, one half

| apped, extended at |east 1-1/2 inches on each
side of the joint.

lw

[

Secondary Lead Connections. Make connections to
the secondary isolation transforner |eads and the
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No. 10 AWG wires with a di sconnecting plug and
receptacle conformng to Advisory Crcul ar

150/ 5345-26. Attach the L-823 connector, Figure
15, of Advisory Circul ar 150/ 5345-26 on the end
of the two No. 10 AWG wires using a crinping too
designed for this connector to assure a crinp or
i ndent neets the necessary tensile strength.
Insert this connector into the transforner
secondary plug. See Appendix 2, Figures 21 and
22, for typical secondary wiring details.

(1) Identification Nunbers. Assign identification nunbers
to each station (transformer housing installation) in
accordance with the plans. Place the nunbers to
identify the station by one of the foll ow ng nethods:

1 Stencilling. Stencil nunbers of two-inch m ni num
hei ght using black paint on the taxiway side of
the transformer housi ng base pl ate.

2 Metal Disc. Attach a noncorrosive disc of two-
i nch m ni mum di ameter with nunbers permanently
stanped or cut out under the head of a
transforner housi ng base plate bolt.

3 Paint. Inpress on a visible portion of the
concrete backfill nunbers of three-inch m ni mum
hei ght .

(j) Duct and Cable Markers. Mark all locations of the ends
of ducts and all direct earth burial cable with a
concrete marker slab in accordance with Itens L-108
and L-110. See Appendix 2, Figure 24, for duct and
cabl e marker details.

(k) Refl ective Markers. Install reflective markers, where
requi red adjacent to the taxiway edge, on paved fillets
and on curves of radii less than 800 feet (244 m

(rmeasured to the taxiway centerline). Locate and space
reflective markers as specified in Advisory G rcul ar
150/ 5340- 24 for taxiway edge lighting. Supplenenta
reflective markers may be installed in ranp areas.

TESTI NG AND | NSPECTI ON.

a.

Ceneral . Because certain conponents may be inaccessible after
final installation, inspect and test taxiway centerline lighting
concurrently with installation.

Secondary Services Crcuits. Test the secondary services circuit
for each subsection for continuity and insulation resistance to
ground before the wireways are filled with a sealant. Use a
500-volt negger for the insulation resistance test. A circuit
resi stance of at |east 50 negohns is acceptable.

El evation. Check the light unit installation procedures during
construction and after the system has been conpleted to determ ne
that the recommended fixture elevation is in accordance w th design
and installation requirenents.
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Alignnent. Check the light unit installation procedures during
construction and the conpleted systemto determine that the fixture
alignment is in accordance with design and installation

requi renents. Mke final adjustnments at night and to the

sati sfaction of the engineer in charge.

Securing Screws or Bolts. Determine that all fixture securing
screws or bolts have been tightened in accordance with the
manuf acturer's recomendati ons.

Li ght Channels and Lenses. Visually check each light fixture to
determine that the | enses and the channels in front of the | enses
are cl ean

Primary and Control Cables. Test the primary and control cables as
speci fied under the applicable sections of Item L-108.

Qper at i onal

(1) Ceneral . Before connecting and energizing the regul ator
make a 24-hour recording of the primary input voltage to
determ ne which regulator voltage tap to use. |If the maxi mum
i nput vol tage exceeds the 250-volt maxi numtap, correct the
i nput voltage. Install lanps in all light fixtures for check
out. Operations with excessive open isolation transfornmer
| oads can damage a nonocyclic type resonant circuit
regul at or.

(2) pen-Circuit Protection. Check the open-circuit protective
device only once, then allow a five-m nute cooling period
bef ore rechecking. Continuous cycling of the protective
devi ce can overheat and burn out the thermal relay.

(3) Conpl ete System Qperation. Test the installation by
conti nuous operation for not |ess than one half hour as a
conpl ete systemincluding the functioning of each control not
less than ten times. Test the conpleted circuits in
accordance with the applicable provisions of Item L-108.

(4) Equi pnent. Check equi pnent covered by FAA specifications to
determne if the manufacturers are approved suppliers. Check
t he equi pnent for conformance w th specification
requi renents.

(5) Transfornmer and Feeder Fusing. Check to determ ne that the
primary (high voltage) fuses for transforners and feeders do
not exceed 200 percent of the rating of the transforner.
Secondary (low voltage) fuses for transformers and feeders
shoul d not exceed 125 percent of the transforner rating.

(6) Vault Equi pnent. Test the vault equi pnment as specified in

[tem L-109. Include a check to deternmine that the resistance
to ground of any part of the grounding systemw || not exceed
10 ohns.

(7) Equi pnent. Subject all regulators and other applicable
equi prent to performance tests specified in the
manuf acturer's instructions.

(8) Cables, Wring and Splices. Check all cables, wiring, and
splices to obtain assurance that the installation is in
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a.

accordance with Item L-108. Check underground cabl es and
wire in saw kerfs before the installation is conpleted.

(9) Ducts and Duct Markers. Assure that all ducts and duct
markers are installed in accordance with ItemL-110. Check
under ground ducts before installation is conpl eted.

MAI NTENANCE

Ceneral . A maintenance programis necessary at airports with

taxi way centerline lights to insure proper operation and dependabl e
service fromthe equi pnent. The taxiway |ighting system may be of
the highest order of reliability but its effectiveness will soon
decline unless it is properly maintained.

(1) Schedul e. Adopt a systematic nmai ntenance schedule to ensure
maxi mum ef fi ci ency by detecting faults and avoi di ng
deterioration of the system The |ighting system can becone
ineffective if maintenance is not performed.

(2) Proper Mai ntenance. Proper naintenance consists of a regular
schedul e of testing, cleaning, adjusting, repairing, and
repl aci ng worn-out or damaged parts. Dirty equi prment
contributes greatly to operation failure; therefore, keep al
equi prent free of dust, sand, surplus grease and oil, and
other foreign material. Replace all |anps and broken
gl assware. Periodically clean the lens reflector and |ight
channel in front of the lens in accordance with
manuf acturer's recomendati ons. Wat her and the | ocation of
the fixture will dictate the regularity and type of cl eaning.

(3) Snow Renpval . Recomended snow renoval techniques are
described in Advisory G rcular 150/5200-30. Snowpl ow
operators must exercise extra care not to strike the lighting
fixtures with snowpl ow bl ades. After snow renoval operations,
inspect all lighting fixtures to |ocate and replace, if
necessary, all damaged |ight assenblies.

Oper ational Check and Test. Make a daily check of the lighting
system and operation of equipnent at |east one hour before sunset
and in accordance with AC 120-57 when low visibility operations are
likely. The daily check of the lighting systemconsists of a
driving patrol to visually check for dimy burning | anps and burned
out | anps which are recorded for |ater maintenance check and

repl acenent of defective and burned out |anps. Assign the daily
operational test of equipnent to a reliable and conpetent person
stationed at the airport during the evening hours who has been
fully checked out on the procedures. These procedures consist of
turning on all airport taxiway centerline lighting systens to
determ ne that each circuit is functioning normally. Notify the
mai nt enance el ectrician i medi ately when a mal functi on of any
lighting circuit is noted.

Lanp Repl acenent. Notify tower personnel when | anp replacenent is
to begin. De-energize the constant current regul ator supplying the
primary series circuit to the taxiway centerline |lighting system
contai ni ng the burned out |anps in accordance w th established
safety standards and procedures. Renove the |ight assenbly or |anp
assenbly and replace the |anp. Replace the gaskets if they appear
to be worn or damaged. dean and dry out the assenbly before
replacing the light assenbly or |anmp assenbly. Properly seal al
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gaskets. Tighten all screws, bolts, and other securing hardware
with a torque wench or screwdriver in accordance with

manuf acturer's recommended torque. Re-energize the primary circuit
to the regulator in accordance with established safety standards
and procedures. Notify tower personnel that maintenance work is
conpl eted and have them check the brightness setting fromtheir
renote station.

Renoval of Water. Taxiway centerline |lighting assenblies are
designed to exclude both ground and surface water fromentering
critical areas. \Were belowfreezing tenperatures are encountered,
water left in the assenbly can beconme a serious problem Ice
within the assenbly can cause damage to the assenbly by shearing
the top assenbly or |anp assenbly hol ddown hardware or rupturing
the top assenbly or |anp assenbly. A regular schedule for
tightening screws, bolts, and other securing hardware shoul d be
adopted. Where water is noted, renove the water and clean and dry

| enses, receptacle, |lanp, and electrical contacts.

Cabl es. Megger homeruns of cable with a 500-volt negger after the
installation has been accepted. Record and retain the megger

readi ngs. Make nmonthly readi ngs and conpare these readings with
the initial values recorded to determ ne existing conditions of the
system The initial megohmresistance value in an acceptable
system shoul d not be |less than 50 megohns. Take corrective steps
promptly when nont hly megger checks reveal progressive
deterioration or faults. Open circuits and grounded circuits are
the nmost conmmon faults in series underground cabl e.

(1) Mont hl y Megger Checks. Monthly megger checks are
acconpl i shed by first notifying tower personnel that
mai nt enance work is to start. De-energize the regulator in
accordance with established safety standards and procedures.
Di sconnect the series cable |eads at the regulator. Connect
one | ead of the megger to the series cable and the other |ead
of the negger to a proven ground. Operate the megger in
accordance with established safety standards and procedures.
Notify tower personnel when nmai ntenance work has been
conpl eted. Check operation of the regulator by instructing
the tower personnel to operate the regul ator through al
bri ghtness settings fromthe renote control panel

(2) Troubl e Shooting Series Grcuits. Only authorized personne
shoul d be allowed to troubl eshoot on series lighting circuits
because of the high open circuit voltages encountered when
the primary of a series circuit is open-circuited. Open
circuit voltages as high as 2,270 volts may be encountered in
a series circuit connected across a 7-1/2KW 6. 6-anpere
regul ator. Regul ators having a higher KWcapacity and the
same current rating will have a greater open circuit voltage
Troubl eshooting for taxiway centerline lighting systens is
conplicated by the fact that some of the interconnecting
wires may be sealed in the taxiway pavenents. It is
i mportant, for this reason, to check the systemw ring during
installation and to establish an effective preventative
mai nt enance program

Vault. Keep the vault clean and uncluttered to prevent dirt from
accunul ating in control conpartments and to all ow equi prment to be
accessible at all tinmes. Mount |egible warning signs in

conspi cuous | ocati ons.
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Appendi x 1

APPENDI X 1. Bl BLI OGRAPHY

ot ai n copies of the follow ng publications fromthe Departnent of
Transportation, Distribution Unit, TAD 484.3, Washington, D.C. 20590.

a. AC 120-57, Surface Movenent Qui dance and Control System (SMZCS).

b. AC 150/ 5000- 13, Announcenent of Availability--RTCA Inc., Document
RTCA- 221, Cui dance and Recommended Requirements for Airport Surface
Movenent Sensors.

C. AC 150/ 5200-30, Airport Wnter Safety and Operati ons.
d. AC 150/ 5340- 24, Runway and Taxiway Edge Lighting System

e. AC 150/ 5345-3, Specification for L-821 Airport Lighting Panels for
Renote Control of Airport Lighting.

f. AC 150/5345-5, Circuit Sel ector Sw tch.

g. AC 150/ 5345-7, Specification for L-824 Underground El ectrical Cable
for Airport Lighting Grcuits.

h. AC 150/ 5345-10, Specification for Constant Current Regul ators and
Regul at or Mnitors.

i AC 150/ 5345-13, Specification for L-841 Auxiliary Relay Cabi net
Assenbly for Pilot Control of Airport Lighting Grcuits.

j- AC 150/ 5345- 26, Specification for L-823 Plug and Receptacle, Cable
Connectors.

k. AC 150/ 5345-42, Specification for Airport Light Bases, Transforner
Housi ngs, Junction Boxes, and Accessories.

l. AC 150/ 5345-46, Specification for Runway and Taxiway Light
Fi xtures.

m AC 150/ 5345-47, Isolation Transforners for Airport Lighting
Syst ens.

n. AC 150/ 5370-10, Standards for Specifying Construction of Airports.

otain mlitary specifications from Conmandi ng O ficer, Navy Supply
Depot, 5901 Tabor Avenue, Phil adel phia, Pennsylvania 19120, Attention:
Code CDS.

ot ai n copi es of AC 150/5370-10, Standards for Specifying Construction
of Airports, fromthe Superintendent of Documents, United States
Government Printing office, Washington, D.C. 20402. Send check or
nmoney order with your request made payable to the Superintendent of
Docunents in the amount of $18.00 for each copy. No c.o.d. orders
accepted. This AC may al so be downl oaded fromthe Airports Internet
page at no cost.

ot ain copies of Rural Electrification Adm nistration (REA) Bulletin
345-14, REA Specification for Fully Col or-Coded, Pol yethyl ene Insul ated,
Doubl e Pol yet hyl ene- Jacket ed Tel ephone Cables for Direct Burial, from
the U S. Department of Agriculture, Rural Electrification

Admi ni stration, Information Services Division, Washington, D.C. 20250.
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||
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37“5’ 21 SPACES AT 97.267 9 SPACES AT 93.3’ 11 SPACES AT 98.2' <7195/47_ 20 SPACES AT 9817 37;5/7
2080" 2920 4000 6000’
=
1> \ NT S, ¢
TAXIWAY CENTERLINE .
\ 2 MIN
CLEARANCE BAR DETAIL
NOTES
L EGEND
I, EXCEPT AT DESIGNATED LOW VISIBILITY HOLD POINTS, THE APPROPRIATE L-852F OR L-852F
GG L-8525 BIDIRECTIONAL GREEN-GREEN glgg)URE MAY BE INSTALLED IN LIEU OF CLEARANCE BARS IN ACCORDANCE WITH PARAGRAPHS 3G AND
BODY L-852A UNIDIRECTIONAL BLANK-YELLOW 2. CLEARANCE BARS ON EXIT TAXIWAYS MAY BE OMITTED IN ACCORDANCE WITH PARAGRAPH 7A(3).
BOG  L-852B  UNIDIRECTIONAL BLANK-GREEN 3. CLEARANCE BARS ARE LOCATED IN RELATION TO THE AIRPLANE DESIGN GROUP FOR WHICH THE
TAXIWAY IS DESIGNED. THEY ARE INSTALLED 2 FEET FURTHER FROM THE INTERSECTION THAN THE
C@G L-852A BIDIRECTIONAL GREEN-GREEN DISTANCE SPECIFIED IN AC 150/5340-1, STANDARDS FOR AIRPORT MARKINGS, CURRENT EDITION, FOR

TAXIWAY INTERSECTION MARKINGS, SEE FIGURE 8.
4, THE METRIC EQUIVALENT IN METERS MAY BE FOUND BY DIVIDING FEET BY 3.281

FIGURE 1. TYPICAL TAXIWAY CENTERLINE LIGHTING CONFIGURATION FOR STRAIGHT CENTERLINES

(Operations above 1,200 feet (365 m) RVR)

1 (and 2)
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o o RUNWAY _150'/6000° o T

=0 150 T ‘
75/
d n G, |
400" 350 > ) 75 , 75
s10.5/ 507 7 SPACES AT 224 10 SPACES AT 4 SPACES AT 196/ 7 SPACES AT 224 o |
: < (ALL FIXTURES 236" (ALL 75 (ALL FIXTURES \ 75’
50
127 |4 NOT SHOWND FIXTURES o NOT SHOWND _ 1
0o %X(ﬁu NOT SHOWND TAXIWAY 75'/6000" " 100/ 100"
S b S e S S S S Q. G S O S S F@’g
‘ 7 SPACES AT 22.4'
3751 100/ (ALL FIXTURES 100 |37.5'
= = NOT SHOWN> - =
20 SPACES AT 100° 94,2'|94.2'|94.2/ 7 SPACES AT 91,8 10 SPACES AT 93.75 18 SPACES AT 97.9'
2037.5 2320.0’ 29625 6000"
4000 N.T.S,
LEGEND NOTES
@ L -852A BIDIRECTIONAL GREEN-GREEN 1.

RUNWAY AND TAXIWAY FILLETS ARE IN ACCORDANCE WITH AC 130/35300-13, AIRPORT DESIGN, CURRENT
EDITION.
(O L-852B BIDIRECTIONAL GREEN-GREEN

2. LONGITUDINAL SPACING OF LIGHTS SPECIFIED IN PARAGRAPH 3C OF THIS CIRCULAR WAS ADHERED TO AS
CLOSELY AS POSSIBLE.

3. ORIENTATION OF THE LIGHT BEAMS SHOULD BE AS SPECIFIED IN PARAGRAPHS 3I()> AND 3I2).

4, THE METRIC EQUIVALENT IN METERS MAY BE FOUND BY DIVIDING FEET BY 3.28L

FIGURE 5. TYPICAL TAXIWAY CENTERLINE LIGHTING CONFIGURATION FOR CURVED CENTERLINES
(Operations above 1,200 feet (365 m) RVR)

9 (and 10)
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Taxiway Centerline Light

\O

2ft+2in
O O O] O 0O Jeasem
» L 9ft10in+2in \ *

1 (3m£50mm) 1
In-pavement RGL

or stop bar fixture

FIGURE 6. IN-PAVEMENT RUNWAY GUARD LIGHT/STOP BAR CONFIGURATION
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SEE AC 1350/5340-1,
CURRENT EDITION

2 FEET 61 CM
i R s R VJ

GEOGRAPHIC POSITION MARKING
INSTALLED IN ACCORDANCE WITH
AC 150/5340-1,

N.T.S,

LEGEND

G (G L-852C BIDIRECTIONAL GREEN-GREEN

B(Y L-852C UNIDIRECTIONAL BLANK-YELLOW

FIGURE 9. CLEARANCE BAR CONFIGURATION AT A LOW VISIBILITY HOLD POINT
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]
See )‘ o‘F ‘F/X}‘W‘e 7 base .

A - e Mmartu faeturep
g D | 3 ’ > 3
o (O (‘___\W\!k__./ FLEXIBLE PAVEMENT
A A . \oe. \ /" CENTERUINE OR
B\ :55: A \ RIGID PAVEMENT
‘ CENTERLINE OUMMY
ELLEEIRN 12 ) T JOINTS
A T
;

® VARIABLE. SEE FIGURE |, APPENDIX 2

EXISTING JOINT

) ITEM P-605 SEAL P-60S
=" TYPE IIT SEALER
K * 10 WIRES IN~_ 3T T
- ; oPTIONAL . N /¢ _'Q.
*10 wines 73] 4} PASTIC SUVE [ e il 7
™~ RIGID ~ A :
SECTION A-A PAVEMENT SAWING DETAIL AT
JOINT INTERSECTION
DETAIL A

' MIN.

-
Wro' 2-% 10
= WIRES ¢

SECTION B8-8

EXISTING TAX!WAY CENTERLINE
OUMMY JOINT USED AS WIREWAY

NOTES
L WIRES ARE NOT LESS THAN 't BELOW JOINT SEAL COMPOUND.

2 WHEN THERE IS NO EXISTING OUMMY CENTERLINE JOINT Saw
LONGITUDINAL WIREWAY IN ACCORDANCE WITH SECTION A -A

3 Derail B” is fer base ~mowmtad) FixVcres ondy.

AC 150/5340-28
Appendix 2

As 5lp¢¢;;";e2 by FixFare

Use sec?/en A-A for dnv-e‘)"-/no«m#fé £ xVeyes,

FIGURE 10. SAWING AND DRILLING DETAILS FOR IN-PAVEMENT

TAXIWAY CENTERLINE LIGHTS

15 (and 16)
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TAXIWAY CENTERLINE DUMMY JOINT
1 | * | * | * |
m[g,ﬁgf T 1
* VARIABLE
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STATION

"B

O
RIGID PAVEMENT

Assunpti on.
per station spaced |longitudinally at 100 feet as shown in Station “A" Flexible Pavenent.

AC 150/ 5340- 28
Appendi x 2

HOW TO OBTAIN THE 6. 6 AMPERE PRI MARY KW LOAD
SAMPLE CALCULATI ONS

A taxiway centerline lighting configuration conposed of 22 stations of four lights

Ten

stations of 65Ww de-beam fixtures and twel ve stations of 45Wnarrowbeamfixtures with a cable
hone-run separation distance of 2,500 feet.

a.

Total Lanp Secondary Watts.

10 stations x 4 lights/station x 65 watts/fixture= 2,600 watts

12 stations x 4 lights/station x 45 watts/fixture= 2,160 watts
Total Lanp Secondary Watts = 4,760 watts

Total Lanp Prinary Watts.

From Graph “A", 4,760 watts total |anp secondary |oad equals 5.355 KWtotal |anp prinary |oad.

Total Nunber feet of 10 AWG Secondary Cable.

From the configuration shown in Station “A” Flexible Pavenent, we have a 300 foot | ongitudinal

saw kerf, four vertical saw kerfs of 1 foot, one vertical saw kerf edge of taxiway pavenent to

the 300 foot |ongitudinal saw kerf of 34 feet, and a distance of 10 feet fromtaxiway edge to
the L-867 base (transforner housing).

300 foot longitudinal saw kerf x 2 (nunber of cables) = 600 feet

1 foot vertical saw kerf x 4 (nunber of saw kerfs) x 2 (nunber of cables) = 8 feet

34 foot vertical saw kerf x 1 (nunber of saw kerfs) x 2 (nunber of cables) = 68 feet

10 feet taxiway edge to L-867 base x 1 (nunber of runs) x 2 (nunber of cables) = 20 feet

Total nunber of feet of Number 10 AWG cabl e used per station = 696 feet

696 feet Number 10 AWG cabl e per station x 22 stations = 15,312 feet total secondary cable.

Total Nunber 10 AWG Cable Prinmary KW Load.

From Graph “B", 15,312 feet of Nunber 10 AWG secondary cable equals 0.678 KWprimary | oad.

Total Nunber Feet Number 8 AWG Prinmry Cable.

22 stations,
bet ween L-867 bases).

as show in Station “A” Flexible Pavenent, has 21 spaces of 400 feet (separation
Al 'so, we have 2,500 feet hone-run separation.

21 spaces x 400 feet separation x 2 (nunber of cables) = 16,800 feet
2,500 feet (honme-run separation) x 2 (nunber of cables) = 5,000 feet
Tot al

nunber feet of Nunber 8 AWG prinmary cable = 21,800 feet

Total Nunber 8 AWG Cable Prinmary KW Load.

From Graph “B", 21,800 feet Number 8 AWG prinmary cable equals 0.608 KWprinary |oad.

Total 6.6 Anpere Primary KW Load.

Add total KW/ oads obtained in paragraphs b, d, and f above.
Par agraph b. = 5.355 KW
Paragraph d. = 0.678 KW
Paragraph f. = 0.608 KW

Total Primary KWIoad = 6.641 KW

FIGURE 11. CURVES FOR ESTIMATING PRIMARY LOAD FOR TAXIWAY CENTERLINE LIGHTING SYSTEMS

17 (and 18)
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—_——_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_—— —

Master Control Device |
or [
Vault Computer

Pl - — — — — — @) External Contact.
ON/OFF Close to turn RGL'’s on.
P2l - — — — — — C/ Open to turn RGL'’s off.
RI|—— — — — — O External Contact.
RESET C/ Close to cancel Caution
R|——— — — — alarm.

F1

FAULT T O— R2

F3 Note: Relay contacts shown
de-energized. Coil not shown.

Cl

CAUTION c2

s

FIGURE 17. IN-PAVEMENT RGL ALARM SIGNAL CONNECTION
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1= *8 AWG
000 VOLT ¢CA
s LT e BLE\I
——\ e
TAXIWAY SURFACE 7’ -
2-"% et T ey S b
"0 AWG WIRES —” o e TTITFISISIIIIIIIIsascs i et
__J\/_.——— 4
VIEW E-E
BACKFILL WIREWAY WITN {TEM P 606
SEALER OR P 803 AS SPECIFIED :
TAXIVAY SURFACE

ANCHOR [N PAVEMENT

TAXIWAY sul-nst/

TYPICAL TRAKCV (LL2f HOUSIRG INSTALLATION OLTAILS

SPECIFICATION|
COMNECTOR |L-623 FIGURE
NUKBER

Ie

24
by
3a
36
Y (olu

TAXIWAY CENTERLING LIGHTING
TRANSFORKER NOUSING
(L- 867 B2¢F)

M n|e ]| —

=% *8 AWG, 000 VOLT
2-% 10 SECONDARY WIRES CABLES FOR CERTERLINE
TO LIGHTS THROUGK I-INCI LIGHTING CIRCUITS. SEE
CABLE ENTRANCE HUB NOTE 1.

SLyTioN 0-0

NOTES
I. THE PRIMARY CABLLS ARE INSTALLED (N ACCOROANCE Y/TH ITEM L-108

OF £AC /SO /™3 7€ < /O
2. THE L-9A 7 LIGHT BASE AND TRANSFORMER iS INSTALLED IN ACCORDANCE

WITH PAR.GR/ PN

FI GURE 22. TYPI CAL TRANSFORVER HOUSI NG | NSTALLATI ON DETAI LS FOR
TAXIVWAY CENTERLI NE LI GHTS
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FIGURE 23. JUNCTION BOX FOR INSET FIXTURE INSTALLATIONS

(Under Development)

It will be similar to AC 150/5340-4, Figure 11
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